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R factor = 0.067; wR factor = 0.158; data-to-parameter ratio = 16.0. 

In the title compound, C6Hi8N2^*-2C9H3Br404~-2CH40, the 
carboxylate and methoxycarbonyl groups in one of the anions 
form dihedral angles of 71.9 (3) and 60.7 (3)°, respectively, 
with the aromatic ring while in the other anion these angles 
are 68.4 (3) and 56.8 (3)°, respectively. In the crystal, the 
constituent units are linked into a two-dimensional network 
parallel to the ab plane by N— H- ■ -O and O— H---0 
hydrogen bonds. 

Related literature 

For related structures, see: Li (2011fl,h,c). 



Z = 2 

Mo Ka radiation 
II = 8.35 mm^' 

Data collection 

Bmker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1997) 
T^„ = 0.211, r„„„ = 0.229 

Refinement 

R[F^ > 2a(F^)] = 0.067 

wR(F^) = 0.158 

5 = 1.04 

6753 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



r = 298 K 

0.27 X 0.26 X 0.25 mm 



10205 measured reflections 
6753 independent reflections 
2917 reflections with / > 2a(I) 
Ri„, = 0.072 



421 parameters 

H-atom parameters constrained 
Ap„ax = 0.98 e A"' 
A/3„i„ = -0.91 e A"' 



D-H-A 




D-H 


H - .4 


D- ■ A 


D-U-A 


Nl-HIA- 


■OS' 


0.89 


2.01 


2.890 (7) 


171 


Nl-HIB- 


■ oio" 


0.89 


1.99 


2.840 (8) 


158 


Nl-HlC- 


■■04 


0.89 


2.02 


2.892 (8) 


167 


N2-H2/1- 


■ 04'" 


0.89 


2.00 


2.877 (7) 


168 


N2-H2B- 


■ 09'" 


0.89 


2.04 


2.885 (8) 


159 


N2-H2C- 


■ OS 


0.89 


1.99 


2.859 (8) 


165 


09-H9-- 


07' 


0.82 


1.96 


2.743 (8) 


160 


OIO-HIQ. 


■■03 


0.82 


1.92 


2.685 (8) 


154 


Symmetry 


codes: 


(1) -.V 


+ 2.~-y+l,-z + 


1; (ii) 


hl,v, z; (ill) 




+ l,-z + 


1. 









Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek. 2009); software 
used to prepare material for publication: SHELXTL. 



• 2 Br 



NH3* 

Experimental 

Crystal data 

C6Hi8N2^-'-2C5H3Br404--2CH40 

M, = 1171.74 

Triclinic, P\ 

a = 8.1030 (6) A 

b = 13.5209 (12) A 




2CH3OH 



c = 17.7536 (17) A 
a = 89.388 (2)° 
P = 83.744 (1)° 

Y = 88.210 (2)° 

V = 1932.5 (3) A' 



The author thanks Shandong Provincial Natural Science 
Foundation, China (ZR2009BL027) for support. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: CI5198). 
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Hexane-l,6-diamiiiium bis[3,4,5,6-tetrabromo-2-(methoxycarbonyl)benzoate] methanol disolvate 
J. Li 



4,5,6,7-Tetrabromo-2-ethylisoindoline-l,3-dione is an important flame retardant. 3,4,5, 6-Tetrabromo-2- 
(methoxycarbonyl)benzoic acid is an intennediate in the synthesis of this flame retardant. In this paper, the structure of the 
title compound, (1), is reported. 

The asymmetric unit of (1) contains one hexane-l,6-diaminium cation, two 3,4,5,6-tetrabromo-2- 
(methoxycarbonyl)benzoate anions and two methanol solvent molecules (Fig. 1). The dihedral angles formed by the aro- 
matic ring and the mean planes of the carboxylate and methoxycarbonyl groups are 71.9 (3)° and 60.7 (3)°, respectively, 
in one of the anions [with Brl], and 68.4 (3)° and 56.8 (3)°, respectively, in the other anion [with Br5]. The bond lengths 
and angles are in agreement with those observed for ethylammonium 2-(methoxycarbonyl)-3,4,5,6-tetrabromobenzoate 
methanol solvate (Li, 201 la), 2-methylanilinium 3,4,5,6-tetrabromo-2-(methoxycarbonyl)benzoate methanol monosolvate 
(Li, 2Q\\b) and propan-l-aminium 3,4,5,6-tetrabromo-2-(methoxycarbonyl)benzoate A',A'-dimethylformamide monosolv- 
ate (Li, 2011c). The crystal structure is stabilized by N — H - 0 and O — H - 0 hydrogen bonds (see Fig. 2 and Table 1). 



A mixture of 4,5,6, 7-tetrabromoisobenzofuran-l,3-dione (4.64 g, 0.01 mol) and methanol (15 ml) was refluxed for 30 min. 
Then hexane-l,6-diamine (0.58 g, 0.005 mol) was added to the above solution and mixed for 30 min at room temperature. 
After filtration, the solution was kept at room temperature for 5 d. Natural evaporation gave colourless single crystals of 
the title compound, suitable for X-ray analysis. 



H atoms were initially located in a difference map and then refined in a riding model, with C-H = 0.96-0.97 A, N-H = 0.89 
A, 0-H = 0.82A and (7iso(H) = I.IUUQ and 1.5(7eq(0, N, methyl C). 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of (1), showing 30% probability displacement ellipsoids. 
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Fig. 2. Part of the crystal structure of (I). Hydrogen bonds are shown as dashed lines. 



Hexane-1,6-diaminium bis[3,4,5,6-tetrabromo-2-(methoxycarbonyl)benzoate] methanol disolvate 



Crystal data 

CeH 1 8N2^^-2C9H3Br404"-2CH40 

M,.= 1171.74 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.1030 (6) A 

fe= 13.5209 (12) A 

c= 17.7536 (17) A 

a = 89.388 (2)° 

13 = 83.744(1)° 

y = 88.210 (2)° 

V= 1932.5 (3) A^ 



„-3 



Z=2 

f(000)= 1124 
Dx = 2.014 Mgm" 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2038 reflections 
e = 2.3-22.4° 

|i = 8.35 mm ' 
r=298K 
Block, colourless 
0.27 X 0.26 X 0.25 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and CO scans 

Absorption connection: multi-scan 
(SADABS; Bruker, 1997) 
r„i„ = 0.2 ll,r,„,x = 0.229 
10205 measured reflections 



6753 independent reflections 

29 1 7 reflections with / > 2a{I) 
i?int = 0.072 

^max ~ 25.0 , Gmin ~^ 2.7 

h = -9^9 

yt = -14^16 
/ = -21^18 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F^ > 2a(F^)] = 0.067 
wi?(F^) = 0.158 

S= 1.04 

6753 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = y[a\Fo^) + (0.0483P)^] 
where P = (Fo^ + 2Fc^)/3 



(A/a)„ 



0.001 
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421 parameters Apmax = 0.98 e A 

0 restraints ^Pmin = ~0.91 e 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d. 's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > c(F^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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0.31418(12) 
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0.41728 (5) 


0.0652 (3) 
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Br3 
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Br4 
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0.0863 (4) 


Nl 


0.8619(7) 
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01 
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0.5577 (4) 
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0.0552 (17) 
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0.4895 (8) 
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Atomic displacement parameters (A^) 
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—0.027 (4) 


A A1 0 /"?\ 

—0.018 (3) 


03 


0.065 (4) 


A ACO //IX 

0.058 (4) 


0.091 (5) 


A A 1 1 

—0.01 1 (3) 


A AT 1 //I \ 

—0.031 (4) 


0.016 (3) 


04 


0.063 (4) 


A A'^A /1\ 

0.029 (3) 


0.066 (4) 


A AA A /I \ 

-0.004 (3) 


A AA1 /I \ 

0.003 (3) 


A AA1 /1\ 

0.003 (3) 


05 


0.062 (3) 


A nAc 

0.045 (3) 


A AC A ^A\ 

0.054 (4) 


A A1 A /"?\ 

—0.019 (3) 


—0.006 (3) 


A AA/1 /"?\ 

0.004 (3) 


Oo 


A AAA 

0.099 (5) 


A A01 //IX 

0.082 (4) 


A ACA ^A\ 

0.050 (4) 


A A"? C ^ A\ 

—0.035 (4) 


A All i A\ 

—0.022 (4) 


A AAA /"?\ 

0.009 (3) 


07 


A ATI / A \ 

0.073 (4) 


A A1A 

0.039 (3) 


A ATA /C\ 

0.079 (5) 


A AAI /1\ 

0.002 (3) 


A A 1 0 / A\ 

-0.018 (4) 


A A 1 1 /"I \ 

-0.012 (3) 


08 


0.069 (4) 


A Al A /T\ 

0.039 (3) 


A A C /I / /I \ 

0.054 (4) 


A AA /1\ 

-0.006 (3) 


A AAC /I \ 

-0.005 (3) 


A A 1 1 /I \ 

-0.013 (3) 


09 


0.066 (4) 


A A^A /' A\ 

0.060 (4) 


A AT /I /e\ 

0.074 (5) 


A A1 1 

-0.017 (3) 


A A A 1 

0.001 (4) 


A A1 1 /'?\ 

-0.017 (3) 


010 


0.066 (4) 


A AO 1 /■ /I \ 

(J.U81 (4) 


0.068 (5) 


A AA/1 

(J.UU4 (3) 


A AA 1 //I \ 

— (J.UUl (4) 


0.022 (3) 


CI 


0.045 (5) 


A Al /' /' A\ 

0.036 (4) 


A A'^A 

0.029 (5) 


A AAT / A \ 

0.003 (4) 


A A A 1 f A\ 

0.001 (4) 


A A 1 /I / A\ 

-0.014 (4) 


C2 


A Al 

0.032 (5) 


A Al 1 /CX 

0.033 (5) 


A A'^ 1 /'TX 

0.071 (7) 


A A A /' A\ 

0.006 (4) 


A A 1 /I /C\ 

-0.014 (5) 


A AA'^ / A\ 

0.002 (4) 


C3 


0.043 (5) 


A AO A 

0.030 (4) 


0.043 (5) 


A A A 1 / /I \ 

-0.001 (4) 


A AAA 

-0.009 (4) 


A AAT /' A\ 

-0.007 (4) 


C4 


0.035 (4) 


A A /I 1 / /I \ 

L).l)41 (4) 


A AT7 /CX 

U.U3 / [p) 


A AA /I / /I \ 

U.UU4 (4) 


A AA/C //I \ 

-U.UUo (4) 


A A AT / A\ 

-U.UU / (4) 


C5 


A A'^ A / A\ 

0.020 (4) 


A A /I / C\ 

0.046 (5) 


A A /I 0 /y'X 

0.048 (6) 


A AA'^ / A\ 

0.002 (4) 


A A AT / /I \ 

-0.007 (4) 


A AA'^ / A\ 

-0.002 (4) 


Co 


A A /I 0 

0.048 (5) 


A A/1 T /C\ 

0.042 (5) 


0.063 (6) 


A AAO ^ A\ 

0.002 (4) 


A A 1 A fZ\ 

—0.010 (5) 


A AOO ^A\ 

—0.022 (4) 


C7 


A A'5A 

0.039 (4) 


A A"? 1 ^A\ 

0.031 (4) 


A A/1 *? 

0.043 (6) 


A AA1 ^ A\ 

—0.001 (4) 


A f\f\n fA\ 

—0.007 (4) 


A AA"? ^A\ 

—0.003 (4) 


Co 


A A"? t //) \ 

0.033 (4) 


A AT /C //IX 

0.036 (4) 


A A /I T //CX 

0.04/ (6) 


A A A 1 ^ A\ 

0.001 (4) 


A AA A ^ A\ 

—0.004 (4) 


A AA1 z' A\ 

—0.1)1)3 (4) 


C9 


0.110 (7) 


A A1A / C\ 

0.039 (5) 


0.061 (7) 


A AAO / C\ 

0.008 (5) 


A AA A / r \ 

-0.004 (6) 


A AAA /' C\ 

-0.009 (5) 


CIO 


0.068 (6) 


A AC3 

0.053 (5) 


A AOO /"CN 

0.022 (5) 


A A1 A iC\ 

0.010 (5) 


A A1 A fC\ 

—0.010 (5) 


A AA"? ^A\ 

—0.003 (4) 


Cll 


A A/1 "? /"CX 

0.043 (5) 


A A/n /ex 

0.047 (5) 


A A"? £1 

0.036 (5) 


A A1 A ^ A\ 

—0.014 (4) 


A AA1 i A\ 

—0.002 (4) 


A A1 0 ^A\ 

—0.018 (4) 


C12 


0.046 (5) 


A A /I 1 / C \ 

0.041 (5) 


0.044 (6) 


A AAA / A\ 

0.000 (4) 


A A A A / A\ 

-0.004 (4) 


A AA A / A\ 

-0.004 (4) 


C13 


A A /I 0 /^'\ 

0.048 (5) 


A A'^ A /' A\ 

0.029 (4) 


0.054 (6) 


A AAI / A\ 

0.003 (4) 


A AAI (C\ 

0.003 (5) 


A AAO / A\ 

0.008 (4) 


C14 


A A /I A /t\ 

0.049 (5) 


A ATT /C\ 

0.037 (5) 


0.044 (6) 


A AAO 

-0.003 (4) 


A AAO 

0.008 (4) 


A A A 1 / A\ 

-0.001 (4) 


C15 


0.051 (5) 


A AT n 1' c\ 

0.039 (5) 


0.061 (6) 


A A A t> ^ A'\ 

-O.OOo (4) 


A AAT { Z\ 

0.003 (5) 


A All / /I \ 

0.013 (4) 


C16 


0.043 (5) 


0.031 (4) 


0.070 (7) 


0.003 (4) 


-0.015 (5) 


-0.011 (4) 


C17 


0.027 (4) 


0.044 (5) 


0.085 (7) 


0.000 (4) 


0.009 (5) 


0.002 (5) 


CIS 


0.084 (7) 


0.075 (7) 


0.064 (7) 


-0.020 (6) 


0.011 (6) 


0.018(5) 


C19 


0.095 (7) 


0.045 (5) 


0.064 (7) 


-0.020 (5) 


0.010 (6) 


-0.019 (5) 


C20 


0.129 (8) 


0.047 (5) 


0.036 (6) 


-0.027 (5) 


0.007 (6) 


-0.006 (4) 


C21 


0.096 (7) 


0.091 (7) 


0.068 (8) 


-0.012 (6) 


0.007 (6) 


-0.023 (6) 


C22 


0.073 (6) 


0.065 (6) 


0.036 (6) 


-0.004 (5) 


-0.016 (5) 


-0.002 (4) 


C23 


0.086 (7) 


0.063 (6) 


0.052 (7) 


0.015 (5) 


-0.015(6) 


-0.002 (5) 


C24 


0.094 (7) 


0.056 (6) 


0.054 (7) 


0.019 (5) 


-0.006 (6) 


0.007 (5) 
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C25 0.121 (8) 0.086(7) O.i 

C26 0.099(8) 0.095 (8) O.i 



Geometric parameters (A, °) 




Brl— C5 




1.900 (7) 


Br2— C6 




1.907 (8) 


Br3— C7 




1.897 (7) 


Br4— C8 




1.878 (8) 


Br5— C14 




1.923 (8) 


Br6— C15 




1.902 (8) 


Br7— C16 




1.881 (7) 


Br8— C17 




1.906(9) 


Nl— C19 




1.480 (10) 


Nl— HIA 




0.89 


Nl— HIB 




0.89 


Nl— HlC 




0.89 


N2— C24 




1.482 (10) 


N2— H2A 




0.89 


N2— H2B 




0.89 


N2— H2C 




0.89 


01— CI 




1.342 (8) 


01— C9 




1.460 (9) 


02— CI 




1.170 (9) 


03— C2 




1.247 (9) 


04— C2 




1.238 (9) 


05— CIO 




1.294(9) 


05— C18 




1.468 (10) 


06— CIO 




1.241 (9) 


07— Cll 




1.281 (9) 


08— Cll 




1.214(9) 


09— C25 




1.404(9) 


09— H9 




0.82 


OlO— C26 




1.409(11) 


OlO— HIO 




0.82 


CI— C3 




1.510(10) 


C2— C4 




1.525 (10) 


C3— C4 




1.408 (10) 


C3— C8 




1.432 (10) 


C4— C5 




1.418 (10) 


C5— C6 




1.426 (10) 


C6— C7 




1.392 (11) 


C7— C8 




1.404(10) 


C19— Nl- 


-HIA 


109.5 


C19— Nl- 


-HIB 


109.5 


HIA— Nl- 


-HIB 


109.5 


C19— Nl- 


-HlC 


109.5 


HIA— Nl- 


-HlC 


109.5 


HIB— Nl- 


-HlC 


109.5 



(6) -0.009(6) 0.008 (6) -0.016 (5) 

(8) 0.019(6) 0.014(7) -0.017(6) 



C9 — H9A 


0.96 


C9 — H9B 


0.96 


C9 — H9C 


0.96 


CIO — C12 


1.510 (11) 


Cll— C13 


1.522 (10) 


C12 — C17 


1.406 (10) 


C12 — C13 


1.417 (10) 


C13— C14 


1.387 (10) 


C14 — C15 


1.439 (10) 


C15 — C16 


1.401 (11) 


C16— C17 


1.394 (11) 


C18 — H18A 


0.96 


C18 — H18B 


0.96 


C18 — H18C 


0.96 


C19 — C20 


1.502 (11) 


C19 — H19A 


0.97 


C19 — H19B 


0.97 


C20 — C21 


1.509 (12) 


C20 — H20A 


0.97 


C20 — H20B 


0.97 


C21 — C22 


1.489 (11) 


C21 — H21A 


0.97 


C21 — H21B 


0.97 


C22 — C23 


1.529 (11) 


C22 — H22A 


0.97 


C22 — H22B 


0.97 


C23— C24 


1.494(11) 


C23— H23A 


0.97 


C23— H23B 


0.97 


C24— H24A 


0.97 


C24— H24B 


0.97 


C25— H25A 


0.96 


C25— H25B 


0.96 


C25— H25C 


0.96 


C26— H26A 


0.96 


C26— H26B 


0.96 


C26— H26C 


0.96 


C16— C15— Br6 


120.9 (6) 


C14— C15— Br6 


119.5 (6) 


C17— C16— C15 


118.6 (7) 


C17— C16— Br7 


121.7 (6) 


C15— C16— Br7 


119.6 (6) 


C16— C17— C12 


122.0 (8) 
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C24 — JN I — Hz A 


1 An c 


Cz4 — JN z — xIZd 


1 An c 


rlZA — JNz — i\1q 


1 An c 


Cz4 — JNz — xlZC 


1 An c 


rlZA — JNZ — hlZC 


1 An c 


xlZD — JN z — rlZ C 


1 An ^ 


r^c\ 

ci — ui — 


11/:/: //:■» 

iio.o (OJ 


CiU — Uj — do 


118.2 (/J 


cz D — u y — hiy 


1 An c 


f^'^C r\'\(\ LJ1A 

CZO — U 1 (J — rl 1 \j 


1 An c 


Uz — CI — Ul 


11/11 
iZ4.Z (/) 


r\'> r^i 
Kjl — CI — C3 


120.4 ( /) 


Ul — CI — C3 


1 An "> 

iuy.2 (/) 


r\A 

(J4 — Cz — \j5 


125.5 (/) 


r\A /^o r^A 
U4 — Cz — C4 


1 1 o T 
Us. / (/; 


i^'l 

\j5 — Cz — C4 


1 1 C /I /"7\ 

115.4 {/) 


r^A r^i r^o 
C4 — CJ — Co 


1 TA C /''7\ 
12U.3 (/) 


/^yl /^"i 

C4 — Ci — CI 


1 1 n "I 
liy.j (0) 


r^o /^i 

Co — Ci — CI 


1 1A 1 

12U.1 (/; 


r^"^ r^A r^z 
Co — C4 — Cj 


lino /"7\ 
liy.6 (/) 


c^'x r^A 

CJ — C4 — Cz 


I 1 T O 

I I 1.6 (0) 


c^A 

Cj — C4 — Cz 


122. J (/J 


r^A r*-z r^£i 
C4 — CD — Co 


1 1 n 1 
liy.2 (/) 


r^A r^z D ^ 1 
C4 — CD — rsrl 


1 1 O T 
115.3 (5) 


Co — CD — Brl 


122.5 (0) 


r^n r*^ti r^z 
C / — Co — CD 


1 1A c 
12U.D (/) 


C / — Co — Brz 


1 T 1 ^ 

121.0 (0) 


Cj — Co — orZ 


I 1 "7 n /^/;\ 

II /.y (0) 


r^*; r^n i^Q 
CO — C / — Co 


111 1 
121.1 (^/J 


Co — C / — dT5 


1 1 n <c 
liy.O (p) 


Co — C / — Br J 


1 1 n 1 

iiy.3 {0) 


/^O /^"J 

C / — Co — C J 


lion /'n\ 
llS.y (/J 


i^l /^O 

C / — Co — Dr4 


111 1 

121.2 PJ 


Ci — Co — Dr4 


lino 

iiy.o pj 


(ji — cy — hiyA 


1 An c 


r^o i_in D 
u 1 — cy — ^riyrS 


1 An ^ 


xiyA — cy — ^riyo 


1 AO ^ 


Ul — cy — ^riyc 


1 AO ^ 


hiyA — cy — hiyc 


1 An c 

luy.j 


HyB — cy — Jriyc 


1 An c 


Uo — C 1 U — U J 


1 1 /I c /^^ 
124.5 (/) 


Uo — C 1 U — C 1 z 


1 n c /o\ 
123.5 (6) 


U J — C 1 U — C 1 z 


1 1 1 n 

lu.y (/) 


Os — Cll — 07 


126.5 (7) 


08— Cll— C13 


118.8(7) 


07— Cll— C13 


114.7(7) 


C17— C12— CIS 


120.0 (7) 


C17— C12— CIO 


122.7 (7) 


C13— C12— CIO 


117.3 (6) 



/"'I/; D.-0 
Clo — CI / — rsrs 


1 1 A 1 

iiy.i (o) 


/"^ 1 1 /"'IT D..O 

CI 2 — CI / — rsrs 


1 1 O A //CA 

iio.y (Oj 


r\c /^io XJ1 o A 
U5 — C 1 6 — ^rl 1 6 A 


1 AA C 


r\C /^1 O TT1 QT3 

Uj — C 1 s — ^rl 1 so 




XJ1 o A ^^^Q ul OD 
ti 1 oA — C 1 S — H 1 SD 


1 AA C 


(J5 — Cls — ^rllsC 


1 AA C 


XJ1 O A /^10 XJ1 O/^ 

HlsA — Cls — HlsC 


1 AA C 


XJ1 OTD /^10 XJ1 0/~^ 

rilBD — Cls — HlsC 


1 AA C 


JN 1 — Ciy — C2U 


1 1 /I /C <"7\ 

114.0 (/) 


M 1 /""in LjinA 
JN 1 — ciy — rliyA 


1 AO 

lUo.o 


/~^1A /"'in XJ1 n A 
C2l) — C 1 y — H 1 y A 


1 AO iC 

lUo.o 


"Ml 1 n uino 
JN 1 — Ciy — Hiyhs 


1 AO 

lUo.o 


/^1A 1 n uino 
C2U — C 1 y — H 1 y rs 


1 AO 
lUo.D 


uinA /^in Ul no 

ti 1 y A — c 1 y — H 1 ytj 


1 AT ^ 


/"'in /"'OA /"'oi 
C 1 y — C20 — C2 1 


111 /I /''7\ 

111.4 (?) 


/"'in /"'OA UOA A 

C 1 y — C2U — rl2U A 


1 AA T 


/""ll /""lA U1A A 

C2 1 — C20 — H20A 


1 AA 1 

iuy.3 


/"'in /"'OA TjoAn 
Ciy — C20 — H20B 


1 AA "5 

ioy.3 


/""1 1 /""I A UO AD 

C2 1 — C2U — rl2UD 


1 AA 


UOA A /"">A UOAD 

hl2UA — C2U — hl2Ur5 


1 AO A 


/""JO /""JI /""JA 

C22 — C2 1 — C2U 


1 1 C T /'OA 

11 J. / (o) 


/"'OO /"'Ol U01 A 

C22 — C2 1 — riZ 1 A 


1 rtQ /I 

lUo.4 


/""l A /""l 1 U0 1 A 

C2U — C2 1 — nl 1 A 


1 AO A 

lUo.4 


/"'OO /"'01 uo 1 D 

C22 — C2 1 — hl2 1 rs 


1 AO A 

lUo.4 


/"'OA /"'01 U0 1 D 

C2U — C2 1 — Jrl2 1 ri 


1 AO A 

lUo.4 


uo 1 A /"'O 1 uo 1 D 

rl2 1 A — C2 1 — rl2 Irs 


1 AT /I 
1U/.4 


/—111 /"'OO /"'Ol 

C21 — L22 L2J 


1 AA 1 /n\ 

109.3 (7) 


/"^01 /"'OO UOO A 

C2 1 — C22 — hl22 A 


1 An o 


/"'OQ /"'OO UOO A 

C23 — C22 — hl22A 


1 An o 

luy.s 


/"'01 /"'OO UOOD 

C2 1 — C22 — rl22rs 


1 An o 

luy.s 


/"'0'3 /"'OO UOOO 

C2j — C22 — tiZZD 


1 An o 


UOO A /"'OO UOOD 

rl22A — C22 — rl22rs 


1 AO 0 

1U6.3 


/"'O/l /"'0'3 /"'OO 

C24 — C2i — C22 


1 1 /; o /o\ 
llD.2 (/) 


/"'O/l /"'Ol UOI A 

C24 — C2j — rl2iA 


1 AO O 

lUs.2 


/"'OO /"'OO UOO A 

C22 — C23 — hl23A 


1 AO O 

1U5.2 


/"'0/1 /"'OO UOOD 

C24 — C23 — rl23rs 


1 AO O 

lUs.2 


/"'OO /"'OO UOOD 

C22 — C2i — ri2irs 


1 AO O 

lUs.2 


UOO A /"'OO UOOD 

rl2jA — C23 — rl2irs 


1 AO A 
1U/.4 


MO /"'0/1 /"'OO 

JN2 — C24 — C23 


1 1 /) n /o\ 

ii4.y (7) 


MO /^0/1 UO/1 A 

JN 2 — C24 — hl24 A 


1 AO C 

IDs. 5 


/"'OO /"'0/1 UO/1 A 

C23 — C24 — rl24A 


1 AO C 

lUs.5 


MO /"'O/l UO/1D 

JN 2 — C24 — hl24r5 


1 AO C 
11)5.5 


r^OO /^0/1 UO/1D 

C23 — C24 — hl24r5 


1 AO C 

11)5.5 


H24A— C24 — H24B 


107.5 


09— C25— H25A 


109.5 


09— C25— H25B 


109.5 


H25A— C25— H25B 


109.5 


09— C25— H25C 


109.5 


H25A— C25— H25C 


109.5 
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^^IT /^IT 


Ho. 4 (/) 


HZjB — Czj — HZjC 


1 AA C 

luy.j 


pi4 pi -2 PI 1 






i v". J 


C12 — C13 — Cll 


119.2 (7) 


OlO — C26 — H26B 


109.5 


C13 — C14 — C15 


121.4 (7) 


H26A — C26 — H26B 


109.5 


C13 — C14 — Br5 


119.2 (5) 


OlO — C26 — H26C 


109.5 


CI 5 — C14 — ^BrS 


119.4 (6) 


H26A — C26 — H26C 


109.5 


C16 — C15 — C14 


119.6 (7) 


H26B — C26 — H26C 


109.5 


/^Ci 

cy — ui — ci — uz 


C 1 /I 1 \ 

-5.1 (11) 


Uj — ClU — Clz — CI / 


1 1C T /0\ 

Izj./ (o) 


— (J 1 — C 1 — 


1 /l.U (o) 


Oo — C 1 U — C 1 z — C 1 3 


1 TA C /'A\ 

izu.j (y) 


/^'l i^l /^"J 


11 J. o (yj 


f~\Z /^1A /"'IT /^IT 

Uj — ClU — Clz — CI J 


Z£. A iC\\ 

— J0.4 (y) 


/^"i 


— ou.4 (y ) 


/^n /^ii a 
CI / — Clz — Cli — C14 


A /I /I '1\ 

U.4 (Iz) 


r\'-) r^-i r^-i r^o 
yjz — C i — — Co 


/TO A /"1 1 ^ 

— OZ.U (llj 


i^irt i^io 

ClU — C Iz — C 1 J — C 14 


1 / /.J (/J 


i^l i^O 

Ul — CI — Co — Co 


Izz.U (/) 


CI / — Clz — CI J — Cll 


1 ^7/1 1 /"7\ 
1 /4.1 (/) 


r^Q r^A 

Co — C J — C4 — C D 


1 0 /I 1 \ 

1.2 (11) 


C 1 U — C 1 z — C 1 J — C 1 1 


-3.9 (11) 


/^l /^c 

C i — Ci — C4 — C J 


1 ^iC A /^^ 
— 1 /0.4 (/J 


r\o ^^^^ a 
Uo — Cll — Cli — C14 


<C /I A\ 
— /Z.O (lU) 


r^Q /^/i /^o 
Co — Ci — C4 — Cz 


1 /o. 1 \l) 


(~\n ^^^^ c^ai c^aa 
U / — C 1 1 — C li — C 14 


1 AO l /0"\ 

lUo.i (yj 


/^i /""^ 
CI — C3 — C4 — Cz 


11/1 A\ 

1.1 (10) 


f^O i^ll i^lT /^IT 

Uo — Cll — Cli — Clz 


1 1 /I A /AA 

1 14. u (y) 


/^/l /^/l /^T 

U4 — Cz — C4 — C3 


1 AO /I /'OA 

lUo.4 {y) 


f^n /^ii /^iT /^iT 
U/ — Cll — CI J — Clz 


£.Z 1 /AA 

— oj.i (yj 


r\'i /^o /^i 
Ui — Cz — C4 — C3 


— oy. 1 yy) 


C 1 z — C 1 J — C 1 4 — C 1 J 


1 C /I 1\ 

-1.5 (12) 


/~\A r^") /^c 
(J4 — Cz — C4 — Cj 


1 A 1 /I A\ 

— /4.1 (1(J) 


/^11 /^ll /^1/1 /^1C 

Cll — C 1 3 — C 1 4 — C 1 J 


1 "7/1 A /"7\ 

—1 /4.y (/) 


/^l /^c 

U3 — Cz — C4 — Cj 


1 A"? o /'n\ 
lU /.o (y) 


/^1T /^ll /^1/1 I) 

C 1 z — C 1 3 — C 1 4 — Br J 


1 "70 1 ^/^\ 

1 /o.l (o) 


C J — C4 — C J — C 0 


A /I 1 \ 

— U.o (11) 


1 1 /-> 1 Q /-> 1 /I o 

Cll — C13 — C14 — Br J 


/I "7 /■ 1 1 \ 

4.7 (11) 


r^A /^c r^ti 
Cz — C4 — CD — Co 


1 TO A 

—1 /o.U (/) 


Cli — C14 — CI J — ClO 


1 T /I 1\ 

1.7 (12) 


Co — C4 — C J — Br 1 


1 A /'C\ 
1 / /.U (j) 


Br J — C 1 4 — C 1 J — C 1 0 


1 TT O 
—1 / /.O (OJ 


r^'-y r^A r^z d«i 
Cz — C4 — C J — dX 1 


A A /A\ 

^u.4 (y) 


C 1 3 — C 14 — C 1 J — Bro 


1 TA T //C\ 

1 /y.z (o) 


r^A /^c r^n 
C4 — C J — Co — C / 


A 1 /■! 1 \ 

-0.1 (11) 


Brj — C 1 4 — C 1 J — ^Bro 


A 1 /A\ 

-0.3 (9) 


r^z r^a r^n 
Bri — Cj — Co — C / 


—1 / /.O (oj 


C14 — Clj — ClO — CI / 


A A /I 1\ 

— u.y (izj 


r^A r^c I) .-O 
C4 — Cj — Co — Brz 


1 TA 1 ( Z\ 

1 /y.i (j) 


Bro — C 1 J — C 1 0 — C 1 / 


1 no A 
— 1 /o.4 (O) 


Brl — Cj — Co — Di2. 


1 O (iW 

l.S (9) 


C 14 — C 1 J — C 1 0 — Br / 


1 /O.J (Oj 


r^z. r^fi r^n r^Q 
Cj — Co — C / — Co 


U.z (Izj 


Bro — C 1 J — C 1 o — ^Br / 


1 A /A-v 

-1.0 (9) 


dTZ — Co — C / — Co 


—1 /y.z (oj 


C^AZ /^T7 /^lO 

Clj — ClO — CI / — Clz 


— U.l (Izj 


Cj — Co — C / — Bri 


1 HQ 1 /CA 

1 /o.l (j) 


D „'7 /^1/C c^'xn /^io 

Br/ — Clo — CI / — Clz 


1 TT /I //CA 

—1 1 1 A (o) 


Br2 — Co — C / — Brj 


-1.3 (9) 


C 1 J — C 1 0 — C 1 / — Bro 


— i 1 1 A (0 ) 


r^ti r^n r^o r^"! 
Co — C / — Co — Ci 


A /I /I 1 \ 

U.4 (11) 


Br/ — Clo — Cl / — ^Bro 


5.3 (9) 


o.-') r^n f^Q f^i 
Bri — C / — Co — Ci 


1 nn z { z\ 

-177.5 (5) 


/^iT /^i/i 
C13 — Clz — Cl / — Clo 


U.4 ( 12) 


Co — C / — Co — Br4 


1 1 Z A ( C\ 

—1 /j.4 (o) 


ClU — Clz — Cl / — Clo 


1 la. I (6) 


Br J — C / — Co — Br4 


6.7 (9) 


/^IQ /^IT f^^n D «o 

C13 — Clz — Cl / — Bro 


1 / /. / (0) 


r^A r^i r^o t~^n 
C4 — Ci — Co — C / 


1 1 /I 1 \ 

-1.1 (11) 


/^1A /^10 /^1T D^O 

ClU — Clz — Cl / — Bro 


/I c / 1 n\ 
—4.5 (lU) 


C 1 — Ci — Co — C7 


176.5 (7) 


"ivT 1 /^in /^'>A /^ii 

N 1 — C 1 y — CzU — Cz 1 


-162.4 (S) 


C4— C3— C8— Br4 


174.8 (6) 


C 1 9— C20— C2 1 —Cll 


172.S (S) 


CI— C3— C8— Br4 


-7.6 (10) 


CIO— Cll— Cll— C13 


-169.9 (S) 


CIS— 05— CIO— 06 


-5.4(11) 


C21— C22— C23— C24 


177.0 (S) 


CIS— 05— CIO— C12 


171.5 (6) 


C22— C23— C24— N2 


54.7 (11) 


06— CIO— C12— C17 


-57.4(11) 







Hydrogen-bond geometry (A, °) 

D—n-A D— H n-A D-A D—H-A 

Nl— HIA-OS' 0.S9 2.01 2.S90 (7) 171 
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supplementary materials 



Nl— HIB-OIO" 


0.89 


1.99 


2.840 (8) 


158 


Nl— HlC-04 


0.89 


2.02 


2.892 (8) 


167 


N2— H2A-04"' 


0.89 


2.00 


2.877 (7) 


168 


N2— H2B-09'" 


0.89 


2.04 


2.885 (8) 


159 


N2— H2C-08 


0.89 


1.99 


2.859 (8) 


165 


09— H9-07' 


0.82 


1.96 


2.743 (8) 


160 


OlO— HIO- -03 


0.82 


1.92 


2.685 (8) 


154 


Symmetry codes: (i) ■ 


-x+l,-y+\,-z+\; (ii)x+l,>',z; (iii) -x+1, ->H-1, 


-z+1. 
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Fig. 2 
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